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Abstract 
This paper describes an approach for modeling of potentially critical situations in the society. The 
potentially critical situations arising from non-compliance concepts and norms accepted in the society 
and the real trends of the territory are considered. Such situations appear in the absence of attention to 
society mental state in the management of activity of the region and regional development strategies. 
The initial data are Internet social networking, news feeds, and official statistics. The use of proposed 
method is shown by the example of analysis of the situation in education, crime, and migration in St. 
Petersburg. 
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1 Introduction 
The study deals with the modeling of potentially critical situations arising in society, in the presence 
of non-compliance behavior and its influence on social norms and views. Timely detection of potentially 
critical situations of this kind is an important task of strategic planning of regional development since 
the lack of records can cause the risk of critical situations (Bendavid & Avrom, 1991). A basic concept 
here is an idea of the society about an ideal situation or life order. Several studies have considered the 
impact of this idea on the various components of society, such as the birth rate (Demographic 
Encyclopedic Dictionary, 1985). It is obvious that these phenomena can cause all sorts of crises in failing 
to achieve or successive approximation to the ideal (Ligtenberg, Wachowicz, Breg, Beulens, Kettenis, 
2004). 
As part of this study, we consider potentially critical situations arising from the difference between 
the ideas adopted in the society its real states. These ideas may concern the particular category of social 
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norms, acceptable behavior and others. The idea of an ideal state (mental benchmark) is formed in a 
society under the influence of historical, moral, cultural and other norms of the individual opinions of 
society. The actual state is formed following the regular development of the region with appropriate 
governance. 
There are three looks to the problem of modeling of potential critical situations. Firstly, the official 
position of the government is often dictated by the availability of the need to address issues at the regional 
level. Secondly, the attitude of society agrees to sociological research. Third, the existence of a personal 
attitude of each person is determined by their experience (Jackson, 2003). 
The vision of the ideal scenario for the territory development will be called benchmark scenario (norm 
or etalon) associated with benchmark opinion (mental benchmark or standard). Work in this field has 
obtained particular relevance with the development of Internet technologies as a communication media 
offering the possibility of "feedback" (Krause, 2000). 
The results are used to solve problems of strategic planning of regional development in cities with 
high population density and social communications.  
Information aspect plays a very prominent role in the crisis management, as timely information 
enables substantial savings of resources and thus prevent the occurrence of a crisis situation. It causes 
the importance of a type of information interaction between the authorities and the public (degree of 
information openness) for a set of methods to assess the situation (Kamenskaya, 2011).  
Many scientists believe that socio-political crises have unique features (Ward, 2013). However, 
forecasting of potential crisis situations involves a comprehensive assessment of the situation in the 
region. 
In order to assess the actual situation in the region, it can be analyzed official applications of citizens 
to the administration, multifunctional centers, including for non-financial services. It can be carried out 
continuously while monitoring the prices of basic goods, services, housing prices. 
Depending on the openness degree of information interaction between the government and society, 
a set of techniques and approaches to the assessment the third component (public perception of the 
situation) may vary. In the assessment of public perception, they use methods of questionnaires and 
surveys, and monitoring of social media (Belay, 2013). 
2 Related works 
Many scientists tend to believe that goal-setting is one of the most important functions of 
management. Timely adjustment of goals and taking into account the needs of the current situation is 
an effective method of crisis management.  
The features of the different needs of society lie in its wide-ranging, and often different needs may 
conflict with each other. Social needs may conflict with the group, family or individual. It leads to the 
complexity and importance of the determination of targets. Commonly at the macro level they use social 
needs goals associated with the satisfaction of needs, such as quality of life, the poverty threshold, etc. 
Such goal settings are difficult to measure because of the difference in the perception of the “level of 
satisfaction” of different persons. At the same time, the prevention of crisis situations in society is 
directly linked to the timely detection of the correlation between the authorities’ goal settings and the 
public perception.  
Analysis of the mental condition of society includes some related areas. Firstly, it is a simulation of 
mental states and mental benchmarks of individuals, and their dynamics in interaction with the external 
world. Basic ideas in this research area have been proposed in works (Ligtenberg 2004), (Vazquez 
2003), (Blondel, 2011).  In these works authors examine the approaches to the modeling of multi-agent 
systems and study their evolution. Analysis of the opinions dynamic plays a significant role in these 
studies with the focus on the topological properties of social networks of individuals. 
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For example, Ghaderi (Ghaderi, 2013) studied the spread of ideas and its distribution in the society. 
Research on the spread of opinions, passed at personal contact or through social networking (Ranjeeta, 
2014), take a significant place in this approach. Based on this work in our research, online publications 
about evaluation concerning the development of the region has a special place. Moreover, in the study 
(Schwartz, 2013), the author has shown that these online publications can be used including those for 
the support of the operational management of the region. 
Research based on the collective mental maps (Schwartz, 2013) have a special place in the analysis 
of the mental state of individuals. The collective mental maps are considered as a means of generalized 
knowledge about society (Heylighen, 2004). 
Thus, in our work, source data are official statistics allowing to estimate the trend of regional 
development, well as data of sociological research. These data provide a generalized assessment of the 
mental state of the population. Also, we use online publications to distinguish the most problematic 
areas, causing a significant response in society. 
3 Mental state and mental benchmark modeling 
Mental standard will specify the set of categories, using which the individual assesses his condition, 
and the values corresponding to the ideals of the individual 
nitirT ,...,1)},,({   ,     (1)  
where r  – category, n  – the number of categories, t  – the ideal value in the category within the ideals 
of the individual.  
The categories can comprise different components of a personal life, such as the number of children 
in the family, smoking in public places, the number of migrants encountered during the day and so forth. 
It should be noted that the categories r  are unequal. Among them, some groups can be specified 
such as Ar  categories that make up the basic values and orientations of the individual, Br  categories 
included in the daily activities of the individual, 
Cr  categories that cover the range of core interests of 
the individual. 
Benchmark of the category group Ar  is formed under the influence of the morality norms, religion, 
education, history, and other factors of the specific society. Examples of the categories in this group are 
«religion», «tolerance», «related to substance abuse» and so forth. Categories in this group are the most 
inert. 
Benchmark of the category group Br  is formed as a result of daily life activity of the individual in 
a particular environment. Examples of the categories in this group are «related to transport», «related to 
housing problems», «related to crime» and so forth. 
Benchmark of the category group 
Cr  is formed as a result of an individual's personal development 
and breadth of his interest. Examples of the categories in this group are «policy considerations», «related 
to the news », «related to the scientific and cultural achievements» and so forth. Obviously, categories 
in this group are the most susceptible to changes.  
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Figure 1: The scheme of mental standards (benchmarks) of the individual 
 
Some categories in each groups create a “picture of the day” Dr . These core categories, in fact, are 
the most important and discussed in the problems of society development (Escobar, 2011).  They can 
be configured either as a result of meaningful problems such as high crime or as a consequence of the 
information influence through media. 
However, individual can be in a variety of different states beyond ideal state. A multitude of categories 
and their values, determining current state, is called mental state in our study 
nisirS ,...,1)},,({   ,     (2)  
where r  is a category, n  is a number of categories, in which the individual assess his condition, s  is 
a current category. 
The rate of dissatisfaction (D) of the individual can be presented as a function of distance between the 
mental state and mental benchmark. We represent it with the following equation: 
)()( tStTD  .      (3)  
At the same time, if there is the individual mental benchmark, we can introduce generalized mental 
benchmark, uniting mental benchmarks of individuals from the society or its part. It is typical, that mental 
benchmark is not static and can change over time. 
Mental state changing can be described by the equation 
,)()1( PtStS    }{ ijpP  , ¦  
ij
ijp 1   (4) 
and it is determined by new state transition probability matrix P . The elements of the matrix P  are 
probabilities p  changing the value s  of categories r  with index i  to state j .  
Probabilities p  are determined by an array of external factors. In the simplest case can be 
considered a linear regression model  
)(),( tektUApij  ,     (5) 
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where we distinguish three groups of external factors: 
x )1,(tU  is a personal level factors, characterizing chance to achieve individual mental 
benchmark, taking into account society mental benchmark. 
x )2,(tU  is a social groups level factors, characterizing chance to achieve mental benchmark for 
the individual from some social group, taking into account mental benchmarks of other social 
groups. 
x )3,(tU  is a government level factors, characterizing chance to achieve mental benchmark for 
individual, taking into account mental benchmark of the government. 
Likewise mental state, the mental model is not static. Individual mental state dynamics influences 
personal mental benchmark change as an internal factor. Moreover, individual mental benchmark changes 
basically due to communication of the individual with other society members with the different mental 
benchmarks. 
In this aspect society can be represented as a graph G , where vertexes )(V  are individuals with 
some mental benchmark and edges )(E  are social interactions between individuals (Newman, 2003) 
))(),(()( tEtVtG  .     (6) 
Evolution of the graph can be described in terms of complex networks by evolutionary operator, 
including components of appearance or disappearance of vertexes and edges and components of vertexes’ 
states changing  
)),(),(())1(),1(( tEtVFtEtV       (7) 
))0(),0(())1(),1(( EVFEV       (8) 
The components of the evolution operator determine the appearance 1F and disappearance 2F  of 
vertexes, appearance 3F  and disappearance 4F of edges, and mental benchmark changing 5F  
54213 FFFFFF  .     (9) 
The state of the graph G  exhibits mental benchmark of society, and evolution of the graph reflects 
the evolution of mental benchmark of individuals in the society due to social interactions. 
 
 
Figure 2: An example of the evolution of the segment graph mental standards 
 
The Figure 2 shows an example of society graph evolution in two directions. In the first case, 
individual changes social interactions due to diversity of mental benchmarks. He stops communication 
with people with positive opinion about smoking in public. In the second case, individual changes his 
mental benchmarks and saves the interactions. 
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4 Potentially crisis situation modeling 
As it was mentioned above, every individual builds his life, trying to reach his benchmark. The same 
thing can be said about social groups and society in whole. 
We consider three types of situations, making achieving of the mental benchmark impossible. Such 
situations we call potentially-crisis situations (PCS). The first type of PCS determines the difference 
between individual mental benchmark and society mental benchmark. The second type of PCS reflects 
the difference between mental benchmarks of social groups. PCS of the third kind determines the 
difference between the mental standard of an individual or the groups of people and regional standards. 
 
a)        b) 
Figure 3: Illustration potentially critical situation of the third kind 
 
In this study, we will consider PCS of the third kind as having the closest relationship to regional anti-
crisis management and the development of the relevant plans and strategies. 
Figure 3-a depicts PCS of the third kind, which demonstrate the contrast between the standard of 
regional benchmarks (blue line) and the mental standard of the individual (a value of one of the respective 
axis). The left side of Figure 3 illustrates a potentially critical situation of the third kind with a significant 
difference in the views of the population (gray curve) and the regional development strategy (blue dot). 
The development of the region is carried out in selected priority areas, the list of which is finite. Therefore, 
we can consider the potentially crisis of the third kind in the context of categories r , each of which may 
be associated with the direction of regional development, given by local authorities. It is shown in the 
right part of Figure 3. 
These benchmarks include categories which defines the base rules of the individual's life and, forming 
a “picture of the day”. 
As a regional benchmark we consider the official projections in the relevant categories, including 
evaluation of regional development. 
To determine the degree of criticality of the situation we represent the level of inconsistency of the 
individual indD and regional benchmarks regD  in a vector form ^ ` nisirtirDind ,...,1,),(),(   ,  ^ ` nisirtirD regregreg ,...,1,),(),(   . (10) 
In this case, the criterion for assessing the potentially crisis situation can be the ratio of the norm of 
the vector indD  to the norm of projection indD  on regD  
ind
ind
T
regreg
T
regreg
D
DDDDD
R
 
1
1
)(
,    (11) 
and the scalar product of these vectors 
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!  indreg DDR ,2 .    (12) 
In this case, the values of 2R  and 1R  characterize trends in the development of PCS and allow to 
predict it. 
2 Case studies 
Thus, the regional management, taking into account PCS comes down to a selection and 
implementation of one of two approaches. The first one is to propose strategies to change the controlling 
factors ),3( tU . The second is to change mental benchmarks about the current situation for the society 
or some social groups by adjusting strategies ),1( tU and ),2( tU . This approach is motivated by the 
need to reduce or avoid PCS. 
Further development of our model requires its validation and verification using real input data.  
The following example describes an application of this approach to study the situation in St. 
Petersburg. The choice of these categories has been based on the results of sociological research, held in 
April 2015 and organized by Government of St. Petersburg (Кeport on the results of sociological research 
in St. Petersburg in 2015). The goals of this research was an evaluation of the general level of 
dissatisfaction of people in the most pressing problems, led by transportation. Next problems are the roads 
and pavements conditions and public utilities. Thus, the category of transportation is included in the list 
of categories constituting “picture of the day”. Education and crime were chosen as group for categories 
Ar  and Br respectively. These categories are not included in the "picture of the day" according to the 
survey about the relative importance of different categories for individuals. 
The problem of management on a regional level in the education, street crime and transportation 
policy implementation is considered as a procedure of finding an acceptable set of policies U. That helps 
to propose strategic and operational plans of regional development.  
The results of sociological polls can be used as the level of satisfaction of the population in each of 
the categories . 
 
a)    b)    c) 
Figure 4: Attitude of the population of St. Petersburg to the problems of a) transport; b) education; c) 
crime 
According to the results shown in Figure 4, there is a largest dissatisfaction with a crime, despite the 
fact that it is not included in the list of the categories of “picture of the day”. In this class of medium-
sized urban areas the fraction of residents who fear a criminal attack is 54.8%. This fact reveals that even 
important category may not be included in the group Dr . 
Considering the official statistics in terms of street crime, Figure 5, it is clear that it is influenced by 
seasonal fluctuations, and the average level is expected to be higher in the summertime. 
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Figure 5: The number of registered “street” crimes 
Thus, in the category of crime it is potentially a critical situation because the dynamics of the index, 
which characterizes the standard of regional development is significantly different from the expectations 
of society. 
Such a disparity between public policy and the real situation in the society on the example of St. 
Petersburg enables to assume the possible presence of potentially-conflict situations. It indicates the need 
for timely detection, localization, and preventive and counter action for such situations with the use of 
proposed approach based on modeling of different scenarios. 
Additionally, we addressed to social networks for estimation of individual mental state and conducted 
a study of such resources as VK.com, LiveJournal, Google+. Also, we studied popular news media 
Lenta.ru. Percent of negative publications about migration situation in this study was even higher, about 
80 %. The distribution of publications in the most popular social networks and blogs with different color 
tones is shown in Figure 6. The essential difference between the estimates obtained by the results of 
sociological surveys and online publications can be explained with the specificity of the creation of online 
publications. They are inherently more prone to the negative description of the situation. 
 
 
a)    b)    c) 
Figure 6: Fractions of publications containing references to the categories a) transport; b) education; c) 
crime 
By this time we can already suppose, that potentially-crisis situations, causing conflicts around 
migration situation, are possible in Saint-Petersburg. 
3 Conclusions 
The approach proposed in this paper helps to identify potentially critical situations in various areas 
of human activity, including building of plans and strategies for regional development. The most 
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difficult problem of the use of the proposed model is to obtain baseline data for the evaluation of mental 
states and mental benchmarks as indirect estimates of the population state. They consist of several 
categories and commonly biased and are required separate analysis. The problem considered in the paper 
is particularly important for areas with high population density and well-developed communication 
tools. The speed of information spreading in society is one of the key factors in the emergence of various 
kinds of social protest. Since the idea of mental benchmarks is the subjective characteristic of every 
individual of society, the building of mathematical models of potentially critical situations should take 
into account characteristics of social evolution at a micro level. Thus, the cause of potentially critical 
situations is the fact that it is impossible to achieve the benchmark state with accordance to mental 
benchmark for a significant part of society. 
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